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The invention relates to & method of consuming
of calcining the consumable portions of a body
and a retort or furnace for carrying out the
method. The invention is an improvement upon
my Patent 2,365,983 dated December 26, 1944,

In my Patent 2,365,983 a separate chamber
sealed fom the burner gases was provided within
a furnace in which chamber a non-combustible
atmosphere was maintained. With this construc-
tion the fuel for the burner in the furnace re-
ceives an excess of oxygen or atmosphere which
would consume a body with flame if the body
were within the furnace and unprotected by the
chamber walls. The invention herein provides
no separate chamber but the body is inserted
within the furnace and a burner is utilized which
is capable of consuming most of the oxygen fed
to it so that the resulting atmosphere within
the furnace is carbon dioxide and nitrogen bhut
without free oxygen or sufficient free oxygen to
support combustion of the body with a flame.
Some combustion does occur; however, it is not
sufficient to flame as will appear more fully here-
inafter.

The process or method of consuming a body
without flame by keeping the free air or oxygen
content below that which will result in flaming
is successful; however, it takes too long or six
hours to consume the body. It has been found
that the time for the calcination or consuming
of a body without flame can be materially reduced
or the process speeded up by the method to be
deseribed herein.

It is an object of the invention to provide a
method of and retort for calcinating or con-
suming a body without flame, without the need
of a separate chamber for the body.

Another object of the invention is to provide
a method and retort for consuming or calcinating
a body within a retort or furnace and to limit
the amount of oxygen or atmosphere fed to the
burner so that there will be either nho oxygen
in the retort or furnace or the amount of free
oxygen within the furnace will be insufficient to
cause the body to flame.

Another object of the invention is to provide
a method and an apparatus for substantially re-
ducing the time of calcinating or consuming a
body without flame by recirculating the atmos-
phere or gases within the furnace so that the
flow over the body is substantially increased.

Other objects of the invention will be more
apparent from the following description when
taken in connection with the accompanying
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drawing showing a preferred embodiment there-
of in which:

Figure 1 is a partial section through the refort
or furnace;

Figure 2 is a horizontal section through the
retort taken on line 2—2 of Figure 1; and

PFigure 3 is a section through the retort taken
on line 3—3 of Figure 1.

The method is practiced in a calcinator, retort
or furnace having walls 10 of fire resisting ma-
terial of any suitable kind, the walls shown in-
cluding an outer layer of mineral wool and an
inner layer or wall of fireproof plastic. The walls
are encased in a welded steel sheathing {! which
seals the furnace or refort and prevents in-
seepage of air or outside atmosphere into the
retort through the insulating wall or through
cracks therein. The furnace is divided into essen-
tially three chambers (2, 13, and 14, The three
chambers are shown as arranged one above the
other although this arrangement is not essential.
Chamber {2 is a combustion chamber and a
burner heats the same, which burner can be reg-
ulated for the air intake so that no excess or free
oxygen results after combustion of the fuel or at
most the excess is insufficient to cause flam-
ing of the body. The burner particularly shown
is an oil burner 15 which blows fuel and air into
the combustion chamber 12 and the air thereto
is so regulated that there is no excess or substan-
tially no excess oxygen or insufficient oxygen to
support a flame. The combustion chamber in-
cludes a clean-out door 16 which is sealed to
prevent in-seepage of air.

The hot gases or atmosphere from the combus-
tion chamber 12 pass through an opening 19 at
one end thereof into the calcinating or consum-
ing chamber 13. The calcinating chamber has
a door 20 at one end thereof for insertion of the
body in its casket and this door is also sealed
such as with a gasket so that no or substantially
no in-seepage of air can occur at this point. A
roller platform 21 is provided for rolling the

. casket into the calcinating chamber and may rest

upon & ledge at each wall within the chamber.

There is an opening 25 from the calcinating
chamber at the end thereof remote from the
opening 1§ so that the hot atmosphere or gases
pass into the volatiles consuming or smoke’
chamber {4. There may be bafile walls 26 there-
in to create swirling or eddying whereby the vola-
tiles released from the body are burned more
readily. The opening 25 preferably has a damper
27 therein so that the opening may be adjusted
to the proper size in order to assure that no at-
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mosphere from the volatiles consuming chamber
{4 can flow back into the calcining chamber {3.
A burner 28 of any kind, that shown being an oil
burner, is directed into the chamber {4 with at
least sufficient excess of oxygen so that all vola-
tiles, smoke, efc., are consumed therein. The
products of combustion pass cut of the stack 29.

The methed for consuming or calcinating a
body comprises the steps of exposing or Sl:‘_bj{“:ct‘
ing the body to a temperaturs which velatilizes
the volatilizable matber of the body in an atinos-
phere having insufficient free oxygen such that
the atmoesphere will not support combustion or 2t
most will not support a fame. A temperature of
120¢° ¥, is salisfactory within the furnace, rc-
tort and calcining chamber although the mesth-
od is operakle within a reascnably wide lati-
tude in femperature. process is naturally
sicwer at lower femp % itions
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such that the volabill
cluding meisture becomeas gaseous and passss i
iles are consumed
or burned away from the ho The tempera~
tures may he higher, however, the insulating
material ang other paris do neot stand up as well
or result in onerating problenis. The atmosphers
within the retert is maintained by the sealing
steel sheathing {1 with an amount of fres oxy-
gen insufficient to support flaming of the bhody.
Although the sheathing encloses the sides of all
three chambpers it is necessary only that the
chambers {2 and {3 Le airtight or substantially
airtight. With the pressure within the caleining
chamber {3 normally being higher than in the
chamber {4, the sheathing need not be included
therebetween. If the chambers were separated
then provision should be made o seal chambers
{2 and {8 against air in-seepage. The retort or
furnace described is ¢perable by the method de-
scribed.

The methed of consuming or caleinating a
Lody as cdescribed akove works successfully but

[

it takes about six hours which is a greater :

amount of time than is desirable since it prevents
maximum utbilization of ihe furnace or retort.
It is for this reason that the air in the eal-

cinating chamber is recirculated to substantially

increase the velocity of the gases over the casked ¢

and body, which increased velocity increasss
the spsed of volatilization including dehydra-
tion of the body. It has been found that an
increase in velocity to about 430 cubie feet per
ninute increases the speed of volatilization so
that the speed of calcining a body is substantially
increased. With the recirculation is takes about
three hours to completely calcine a body wher
subjected to & temperature in the neighborhood
of 1200°.

The recirculation of the air within the calein-
ing chamber {3 may be accomplished in any suit-
able fashion; the recirculating meansg shown in-
cludes an outlet 32 at the other.end of the eal-
cining chamber from the outlet {8 which connects
with a fan 23 and a duct or pipe 24 extends from
the outlet of the fan fo ths cpposite end of the
calcining chamber., By so recirculating the at-
mosphere or hot gases at the rate of about 400
or more cubic feet per minutbe, the velocity of
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flowing cver the body is substantially
inereased which increases the speed of volatili-
zation of the volatilizable matter of the hody.
Preferably the pipe 34 passes through at least
a porticn of the combustion chamber {2 covered
over or protected by the insulating plastic so
that the gases ag they flow therein ave preheated
before again being asdmitted to the calcining
chamber and passed over the body., By recircu-
lating the atmosphere within {he ealeining cham-
ber 13 there is no change in the oxygen content
thereof and it still constituies primarily carbon

iczide and nitrogen with no oxygen or at most
an insufficient amount to cause flaining, With
recirculation a higher temperature than 1200°
is not recemmended because the fan 33 deteri-
oraates rapidly with materials available and op-
erating conditions become difficult such as cool-
ing of bearings. Xowever, higher temperatures
can be used satisfactorily for the process if and
when fans are available for operating satisfac-
torily at these higher {cinperatures. A proiecting
screen &8 may keep dabris froem entering the re-
circulation duct.

The outlet 32 preferably has o recirculation
valve or damper 37 therein which serves a double
function. The wall of the cutlet 52 has inlet
holes 28 therein., The damper 87 in full open
position closes or substantially closes these air
inlet heles which is the position shown in Figure
1. When the damper is fully closed there is no
recirculation of the gases in the ealcining cham-
ber {3. The damper may be put at any interme-
diate position. The primary purpose of the
damper is to keep it in the position shown in Pig-
ure 1 during the step of driving off volatilizable
matter ircm the body so that no outside air enters
the furnace other then that provided for the
burner 8. As deseribed in this step a nen-come-
bustible or non-faming atmosphere is maintained
in the caleining chamber. When all of the vola-
tiles have been driven off there may be a residue
comprising primarily carbon and ecalcinatiogs
material. When this point is reached oXygen or
cutside air may be fed inio the chamber such
as through the epenings 88 by adjustment of
the damper to burn the earbon residue and singe
it is carbon it glows rather than burns with »
flame and is consumed with a combustible atmos-
phere having an excess of exygen. 'The body is
thereafter completely consumed and all that re-
mains is the calecinatious non-combusiible mate-
rial. The recirculation damper bpermits the
burner air inlet to remain in its final adjusted po-
sition and the changes in outside atmosphere re-
quirenients if any may ke taken care of by the
recirculating damper.

The recirculation means serves also as a means
to rapidly ccol the caleining chamber 13 after
completion of the process. The damper 37 is
closed so that the inlet holes 33 are fully open and
cool air is blown through the chambers {3 and
{4 and out the stack. The calcining chamber is
very rapidly cooled thereby to a temperature at
which it may be safely opened.

It is preferable to operate in an atmosphere
which has scme free oxygen but not enough to
cause the body to flamne. If there is some oxygen
present then the carbon is reduced with the driv-
ing off of the volatiles so that both actions take
place simultaneously but without flaming. In
operating the retort or furnace by the preferred
method described herein, the burner 28 is first
ignited until the volatiles consuming chamber

the gases
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14 is about 1200° F. The casket with its body
inay be inserted at this point or before the burner
28 is ignited. The burner 15 is now started and
ignited and continues to operate throughout the
process. The recirculation fan is also set into op-
eration. The air intake to the burner is initially
set to feed an excess amount for the first body to
be calcined. The air is then reduced until the
body does not flame and the burner air inlet re-
mains at this setting thereafter although it may
be increased or decreased depending upon condi-
tions or changed conditions but it is set to provide
insufficient excess air within the caleining cham-
ber 13 so that flaming does not occur. When the
driving off of volatiles and moisture is proceeding,
the burner 28 may be shut off since the volatiles
provide sufficient fuel to the chamber 14 to main-
tain the temperature therein for consuming or
burning of the burnable volatiles.

The burner 15 usually provides about 150 cubic
feet of atmosphere per minute, The damper 27
is set to provide an opening to pass the same
amount of atmosphere whatever it may be that is
supplied by the burner. The setting can be de-
termined by noting the pressure in the chamber
{3. If the pressure increases, the damper is not
opened sufficiently. If the damper is opened too
wide there may be a return flow from chamber 14
to chamber {3 which is not desired since chamber

{4 has an excess of free oxygen or outside at- 3

mosphere therein. The simplest way of setting
the damper is to close it gradually until a pres-
sure starts to build up in the chamber 13, after
which the damper is opened slightly. In this po-
sition it is set approximately at the output of
the burner.

It will be noted that the burning of the fuel
occurs in chamber 12, that the body and casket
are in a separate but connected chamber 13 and
that the recirculation occurs only in the chamber
{3. The higher velocity recirculating gases,
therefore, do not affect the burner 15 which might
otherwise be “sucked out” or extinguished by suc-
tion from the recirculating gases.

A suitable safety plug may be inserted in the
wall and merely held in the wall by frictional
contact in the opening. This safety plug will
blow out in the event the pressures become too
high in the chambers 12 and 13:

This invention is presented to fill a need for 5

improvements in a method and apparatus for con-
suming a body. It is understood that various
modifications in structure, as well as changes in
mode of operation, assembly, and manner of use,

may and often do occur to those skilled in the art, ¢

especially after benefiting from the teachings of
an invention. Henee, it will be understood that
this disclosure is illustrative of preferred means
of embodying the invention in useful form by ex-
plaining the construction, operation and advan-
tages thereof.

What is claimed is:

1. A method of consuming a body without
flame comprising burning a fuel in a retort with
a limited amount of outside air the products of
which burning provides an atmosphere having a
temperature which will volatilize the volatilizable
matter of a body and having no or an insufficient
amount of free oxygen to cause flaming of the
body, .passing the atmosphere directly over the
body to volatilize the volatilizable portion there-
of, excluding excessive free oxygen from the at-
mosphere to prevent flaming of the body while
passing over the body, conducting the volatilized
gases away from the body and supplying an
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, 6
oxidizing atmosphere to the volatilized gases to
consume the same. )

2. A method as in claim 1 in which the burning
of the fuel is continued with no or substantially
no free oxygen whereby a residue remains con-
taining non-volatile combustible material, and
thereafter subjecting the residue to an atmos-
phere having a temperature which will consume
consumable portions of the residue and also hav-
ing an atmosphere which will support combus-
tion.

3. A method of consuming a body without
flame comprising flowing gases at a relatively low
veloeity into a chamber containing the body to
subject the body thereto, the gases being at a
volatilizing heat and free from an atmosphere
which will support flaming, recirculating the
gases in the chamber over the body at a substan-
tial increase in velocity of the flow info the
chamber, excluding excessive free oxygen from
the atmosphere to prevent flaming of the body
while passing over the body, conducting the vola-
tilized gases away from the body, and supplying
an atmosphere having excess oxygen to the vola-

ilized gases to consume the same,

4. A method as in c¢laim 3 including subject-
ing the residue to an atmosphere having a tem-
perature which will consume remaining consum-
able portions thereof and an atmosphere which
will support combustion. .

5. A method as in claim 3 including burning
a fuel in a combustion chamber remote from
the body while supplying sufficient air to burn
the fuel but an insufficient excess so that an
atmosphere of gases is provided free of sufficient
excess air to support flaming, which gases are
those to which the body is subjected.

6. A method as in claim 5 including the step
of thereafter subjecting the residue to an at-
mosphere having a temperature which will con-
sume remaining consumable portions thereof and
an atmosphere which will support combustion.

7. A calcination retort comprising a combus-
tion chamber, a burner connected with the com-
bustion chamber to provide a volatilizing atmos-
phere therein and capable of burning the fuel
with insuficient resultant oxygen to support a
flame, & calcination chamber having an opening
in the wall thereof to pass a body, a door clos-
ing the opening, a connection between the com-
bustion chamber and the calcination chamber,
a volatiles consuming chamber connected with
the ecalcination chamber, a burner connected
with the volatiles consuming chamber, a chim-
ney connected with the volatiles consuming
chamber and a sealed sheathing at least around
the sides of the combustion chamber and the
calecination chamber.

8. A calcination retort as in claim 7 including
the chambers heing in stacked relation with the
combustion chamber being at the bottom, the
caleination chamber above the combustion cham-
ber, and the volatiles consuming chamber above
the calcination chamber,

9. A calcination retort comprising a combustion
chamber, a burner connected with the combus-
tion chamber to provide a volatilizing atmos-
phere and temperature therein and capable of
burning the fuel with insufficient resultant oXy-
gen to support a flame, a calcination chamber
having an opening in the wall thereof to pass
a body, a door closing the opening, a connection
between the combustion chamber and the cal-
cination chamber, s volatiles consuming cham-
ber, a connection conneeting the volatiles con-
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suming chamber with the calcination chamber,
a burner connected with the volatiles consuming
chamber, a chimney connected with the vola-
tiles consuming chamber, a sealed sheathing at
least around the sides of the combustion chamber
and the caleination chamber, recirculation means
having a duct with an outlet at or adjacent one
end of the calcination chamber connected with
an inlet at or adjacent the other end of the
chamber, and fan means in the duct to recircu-
late the atmosphere in the chamber &t higher
veloeity.

10. A calcination retort as in claim 9§ includ-
ing extending the duct through the combustion
chamber.

" 11, A calcination retort as in claim 9 inelud-
ing an air inlet in the duct, and means to open
and close the same.

5

10

15

12. A calcination retort as in claim 11 in which
the means to open and close the air inlet in the
duct also opens and closes the duct as the air
inlet is closed and opened.
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